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 wide binaries 

  a  =  2000 AU 
   P ~ 105 yr  

     m = 2 M! 
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Bahcall, Hut, & Tremaine (1985) MDT <  2 M! 
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DR9 + USNO-B 

~ 4 ×106 halo stars   
           r' < 18 
   µ > 20 mas/yr 
  σµ ≈ 4 mas/yr 

















The End 



•  more sophisticated modeling 
•  understanding the genesis of halo wide binaries 
•  larger samples of halo binaries 

Allen, Poveda, & Hernández-Alcántara (2007) 

Quinn & Smith (2009) 

"  # !    binaries  
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•   clustered star formation? 
•   dynamical capture in the field? 



Galactic  Open  Clusters 

Wielen (1971) 

open clusters are 
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giant molecular clouds 

(Binney & Tremaine,  
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Weinberg, Shapiro, & Wasserman (1987) 
Wasserman & Weinberg (1991) 
Jiang & Tremaine (2009) 

effect of giant molecular clouds 



Sesar, Ivezić, & Jurić (2008) 

SDSS disk binaries!! 

effect of giant molecular clouds 

Weinberg, Shapiro, & Wasserman (1987) 
Wasserman & Weinberg (1991) 
Jiang & Tremaine (2009) 



0.1 pc 

bmin ≥  at  
M  ≥  103 M!  

JC & Gould  (2004) 



Monte Carlo  Simulations 

•  simple impulse approximation 
•  no disk or Galactic tides 
•  constant density of perturbers 

•  combinations of (M,ρ) of MACHOs 



Yoo, Chanamé, & Gould (2004) 
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Galactic Stellar Populations and Dynamics 
Julio Chanamé 

•   halo dark matter probes (Johanna Coronado, María Paz Sepúlveda) 
•   Initial-to-final mass relation for white dwarfs – mass loss constraints (Carol Rojas) 
•   precise, systematic ages of old field stars – gyrochronology (Diego Godoy) 
•   genesis/assembly of halo wide binary population (María Paz Sepúlveda) 
•   formation during cluster dissolution (César Guerra, PUC Perú) 

•   fast rotation and Li enrichment among RGB stars (Claudia Aguilera) 
•   Li, activity, rotation, and the presence of planets (Carol Rojas, Claudia Aguilera) 

•   dynamical modelling of dwarf galaxies – dark matter content (Francisco Aros) 
•   stellar halo assembly – globular cluster debris in the Galactic field (Camila Navarrete) 
•   stellar counterpart of gaseous Magellanic Stream (Roberto Muñoz, Camila Navarrete) 
•   evolution of dwarf galaxies in galaxy clusters (Marcelo Mora, Thomas Puzia) 

Populations of Wide Binaries and Applications 

Stellar Evolution / Stellar Rotation and Activity  

Stellar Dynamics + Milky Way Substructure and Assembly  


